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ABSTRACT 
 
 
 
 
Solid pineapple waste is a good source for lactic acid production, as it is rich 
in sugar. Lactic acid major applications are in food, textile, leather and chemical 
industries. The pre-treatment of solid pineapple waste is really significant in order to 
improve lactic acid production. The type of pre-treatment is preferred based on the 
end product. Three types of pre-treatment methods were investigated to determine 
the highest sugar produced for lactic acid fermentation; physical, chemical and 
biological method.  In the physical pre-treatment, a microwave was used. The pre-
treatment was conducted under 150 rpm for 1 hour. Prior to the pre-treatment, the 
waste was treated with both acid and alkali solutions. Sampling was performed every 
10 minutes. Next, the chemical pre-treatment was conducted by using H2SO4. The 
concentration used in the range of 1% (v/v) and 3% (v/v). The temperature was 
varied in the range of 100-120°C temperature. As for biological method, white-rot 
fungus Phanerochaete chrysosporium was used to remove the lignin. The fungi was 
inoculated into the hydrolysate and allowed to fermentate (pre-treatment) for 10 days 
under 30°C. All samples collected from the pre-treatment methods were analysed 
using HPLC (for sugar content) and ADF and NDF (for lignin, cellulose and 
hemicellulose content). The pre-treated waste was classified based on their sugar 
content and also percentage of lignin removal. The pre-treated waste was classified 
based on their sugar content and also percentage of lignin removal. The best pre-
treatment method was then concluded based on the, sugar content, percentage of 
lignin, cellulose and hemicellulose before and after pretreatment for the production 
of Lactic acid. 
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ABSTRAK 
 
 
 
 
Sisa nenas pepejal adalah sumber yang bagus dalam penghasilan asid laktik, 
kerana kandungan gula yang tinggi. Aplikasi terbesar bagi asid laktik adalah di 
dalam industri makanan, tekstil, kulit, dan industri kimia. Pra-rawatan sisa nanas 
pepejal adalah amat penting dalam usaha untuk meningkatkan pengeluaran asid 
laktik. Jenis-jenis pra-rawatan adalah berdasarkan pada produk akhir yang 
dikehendaki. . Tiga jenis kaedah pra-rawatan dikaji untuk menentukan kandungan 
gula yang terhasil bagi fermentasi asid laktik; kaedah fizikal, kimia dan biologi.  
Dalam prarawatan fizikal, gelombang mikro yang telah digunakan. Pra-rawatan telah 
dijalankan di bawah 150 rpm selama 1 jam. Sebelum pra-rawatan, sisa dirawat 
dengan acid dan alkali. Penyampelan telah dibuat setiap 10 minit. Seterusnya, kaedah 
pra-rawatan kimia telah dijalankan dengan menggunakan H2SO4. Kepekatan yang 
digunakan adalah 1% (v/v) dan 3% (v/v). Suhu dikawal dalam julat suhu 100-120°C. 
Dalam kaedah biologi, kulat rod-putih Phanerochaete chrysosporium telah 
digunakan untuk membuang lignin pada sisa nenas. Kulat tersebut diinoculate ke 
dalam sisa dan dibiarkan untuk difermentasi (pra-rawatan) selama 10 hari di bawah 
30̊C suhu. Sampel daripada ketiga-tiga kaedah pra-rawatan yang dijalankan 
kemudianya diambil untuk dianalisis dengan menggunakan HPLC (untuk kandungan 
gula) dan kaedah ADF and NDF (untuk lignin, selulosa dan kandungan 
hemiselulosa). Sisa yang telah dipra-dirawat diklasifikasikan berdasarkan kandungan 
gula dan juga peratusan penyingkiran lignin. Kaedah pra-rawatan terbaik ditentukan 
berdasarkan kandungan gula tertinggi, kandungan peratusan lignin, selulosa dan 
hemiselulosa sebelum dan selepas pra-rawatan.  
 
